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Abstract

A misinterpretation effect in garden path sentences causes subjects

to report that the temporarily ambiguous NP is the object of the

first clause of a sentence such as While the man hunted the deer

ran into the woods (Christianson et al., 2001), consistent with the
predictions of the Fodor and Inoue (1998) model of reanalysis. In the
current study, we elicited misinterpretation effects in coordination
ambiguities. Using Christianson, et al’s (2001) methodology,

we crossed syntactic structure with the presence of syntactic
disambiguation with the type of comprehension question asked.

In all four experiments, subjects were significantly more likely to give
incorrect responses following two clause sentences than one clause
sentences in both question conditions. In contrast, effects of syntactic
disambiguation differed across experiments. Proper Names showed
an effect in the responses to both question types, Definite Plurals only
in response to questions containing both NPs, and no effect was found
for Indefinites (as with the earlier Definite Singular experiment). This
pattern of results suggests coordinate structures may partially be
parsed at the semantic level, as the ease with which NPs can be taken
as topics in topic-comment structure seems to control the degree

to which syntactic constraints are respected (or the degree to which
unlicensed inferences are generated). This work adds to a literature
(e.g. Hoeks, Vonk, and Schriefers, 2002; Frazier, Munn, and Clifton,
2000) implicating semantics in the parsing of coordinate structures.

Introduction

Most models of parsing are concerned with reanalysis as it applies
to determining the correct syntactic structure for a particular input
string (e.g. Fodor and Inoue, 1998). Reanalysis is generally examined
in paradigms that take advantage of garden path sentences, which
have temporary ambiguities that are resolved in a manner that is less
preferred by the parser. Recent research has, however, begun to examine
the effects of the garden path phenomenon on semantic processing.

Does syntactic reanalysis automatically result in

corresponding reanalysis of semantic information?

The Difficulty of Semantic Reanalysis

There are good reasons to believe that semantic reanalysis is not

an automatic or even a simple process. When corrections are

made to information presented previously in a discourse, subjects
continue to be influenced by the incorrect information (as indicated
by their responses to questions), even when that information is
explicitly negated (Seifert, 2002; Johnson & Seifert, 1994; Wilkes &
Leatherbarrow 1988). In fact, a causal and explicit alternative to the
incorrect information is required as part of the correction in order to
prevent the continued influence of misinformation (Wilkes & Reynold,
1999; Johnson & Seifert, 1999).

Introduction, continued

Although the previous research involved discourses comprised of
multiple sentences and was conducted in the context of the text
processing tradition, similar effects have been found in studies
involving the comprehension of garden-path sentences. Christianson
et al. (2001) found that after reading garden path sentences such as
(1), subjects would respond affirmatively to questions that queried
the temporarily ambiguous NP as an object (as in (2)), and also to
questions that queried the NP as a subject (as in (3)).

(1) While the man hunted the deer ran into the woods.
(2) Did the man hunt the deer?
(3) Did the deer run into the woods?

These results suggests that at some point the deer is incorporated
into the semantic analysis of the sentence as the theme of hunted,
and also as the agent of ran, even though the former is not a
representation licensed by the final sentence structure. Moreover,
the latter representation does not automatically replace the former.
In fact, these analyses probably occur very rapidly, as part of the
incremental processing of sentences (Pickering & Traxler, 1998; Britt
et al., 1992; Spivey-Knowlton, Trueswell, & Tanenhaus, 1993). Thus,
this misinterpretation effect may be an index of incorrect or, at least,
incomplete semantic analysis.

The Coordination Ambiguity

Sentences like (4) contain a temporary ambiguity where the
coordination is preferentially analyzed as NP coordination, but must
be reanalyzed to IP coordination at the disambiguating verb told. This
structure offers unique opportunities for examining misinterpretation
effects. Unlike (1), the garden path in (4) does not require the
reanalysis of a verb frame from transitive to intransitive because the
first coordinated NP remains as a theme of bumped into. In addition,
the reanalysis clearly should remove the second NP as a theme of
bumped into, and should make it an agent of told.

(4) Sandra bumped into the busboy and the waiter told her to be
careful.

Hoeks, Vonk, and Schreifers (2002) examined the reanalysis of
coordinate ambiguities from the perspective of the representation built
by the comprehender in the course of parsing a sentence (i.e. semantic
structure). They proposed that comprehenders attempt to build the
least complex structure possible, as measured by the number of new
topics proposed (Lambrecht, 1994). That is, comprehenders try to
analyze any new information as a comment in an existing topic when
possible. Thus, in the coordinate ambiguity garden path structure, NP
coordination is initially preferred because the NP is initially analyzed
as a comment on the topic initiated by Sandra. As evidence for this
proposal, Hoeks et al. found that contexts that proposed the waiter as
a separate topic prior to the garden path sentence reduced the garden
path effect.

Can a manipulation of topic-comment structure lead to

changes in the pattern of misinterpretation?
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Introduction, continued

Manipulating Topic Structure

It is possible to manipulate topic structure by using proper names.
Research indicates that proper names are a psychologically distinct
category from common nouns (McDonald & Shaibe, 2002; Garrod,
Freudenthal, & Boyle, 1994; Sanford, Moar, & Garrod, 1988; Sanford,
Clegg, & Majid, 1998). Furthermore, proper names tend to be more
accessible, more likely to be taken as antecedents of anaphors, and
more likely to have background information associated with them.
These are all features of topics. Thus, we propose that ambiguous
NPs that are proper names should be more likely to be taken as
topics, perhaps eliminating the garden path effect and the associated
misinterpretation effect.

Materials and Methods

Four versions of each of 40 stimuli were prepared as in (5) — (8) and
two versions of each of 40 matching questions were prepared as in (9)
and (10). We included the conjoined NP questions in order to guard
against subjects becoming confused about which NP was in which
position. Eight lists were prepared such that each subject received
only one version of each stimulus and one matching question. The
forty experiment items and 80 filler items, along with their questions,
were presented to subjects in random order.

Each trial began with a fixation cross at the center of the screen.
Subjects pressed a button and the sentence was displayed centered

on the screen. After the subjects had read the sentence, they pressed

a button and a question was displayed. The subjects answered the
question by pressing either a button marked “Yes” or a button marked
“No”.

(5) Sandra bumped into the busboy and the waiter told her to be
careful. (ambiguous, two clause)

(6) Sandra bumped into the busboy and that’s why the waiter told
her to be careful. (unambiguous, two clause)

(7) Sandra bumped into the busboy and the waiter last Saturday
night. (ambiguous, one clause)

(8) Sandra bumped into the busboy and the waiter last Saturday
night. (unambiguous, one clause)

(9) Did Sandra bump into the waiter?
(question about ambiguous NP)

(10)Did Sandra bump into both the busboy and the waiter?
(question about conjoined NPs)

Experiment 1

Proper Names

Example stimulus:

Sandra bumped into John and Mary told her to be careful.
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A clear garden path misinterpretation effect occurs for coordinate
ambiguities involving proper names. In the less preferred IP
coordination structures, subjects were more likely to respond that the
ambiguous noun was the theme of the first verb when the sentence was
ambiguous than when it was syntactically disambiguated. This pattern
occurred in response to questions that presented the ambiguous NP in
isolation (e.g. (9)) and questions that presented the entire coordinated
NP (e.g. (10)). There was no difference in the proportion of correct
responses to the ambiguous and disambiguated NP coordination
structures.

In addition, this misinterpretation effect occurred in response to
both ambiguous NP questions and conjoined NP questions. This is
indicative of the fact that a question that included an actual theme of
the first clause was not enough to prevent misinterpretation.

Thus, proper names do not block the misinterpretation effect.
However, it is possible that the misinterpretation effect seen here is
due to inference generation at question time (Seifert 2002). Thus, it is
necessary to compare the pattern of results found in this experiment to
the pattern of responses to questions that follow coordinate structures
involving common nouns.

Experiment 2
Common Nouns

Example stimulus:

Sandra bumped into the busboy and the waiter told her to be
careful.
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Rather than finding a difference between the ambiguous and
unambiguous S coordination structures as we did in Experiment

1, the results of this experiment show only a main effect of the

type of sentence structure (IP versus NP coordination). The
“misinterpretations” associated with disambiguated sentences suggest
that, as in the misinformation literature on multiple sentences

texts, subjects are making inferences and answering questions

based on those inferences. The lack of misinterpretation following
disambiguated sentences in Experiment 1 may indicate that proper
names do indeed block some semantic processing: specifically, the
inferences generated. It is possible that inference generation is easier
between comments within a topic than between two topics. Thus, the
misinterpretation effect arising from ambiguous structures may be
due to the initially incorrect parse, which places both the topic-biased
proper names and the comment-biased common nouns as comments
within an existing topic prior to reanalysis. The “misinterpretation”
effect arising from disambiguated structures and seen only in
Experiment 2 may be due to a strong bias to incorporate the common
nouns as comments. In addition, the sentences are disambiguated by
a causal statement that’s why, which may lead to increased inference
generation.

But another possibility that must be ruled out is that comprehenders
are treating the common nouns as referring to the same individual.

In order to rule out this possibility, we conducted two further
experiments that were intended to decrease the likelihood that the two
conjoined NPs could be taken as coreferential.

Experiment 3

Indefinite Common Nouns

Example stimulus:

Sandra bumped into the busboy and a waiter told her to be careful.
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Once again, a misinterpretation effect was found for both ambiguous
and disambiguated structures in response to both types of question,
despite the fact that it is very infelicitous to consider the busboy

and a waiter to be co-referential. This result suggests that the
misinterpretation effect that follows disambiguated sentences is not
due to comprehenders taking the two NPs to be co-referential.
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Experiment 4

Plural Common Nouns

Example stimulus:

Sandra bumped into the busboy and the waiters told her to be
careful.
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In response to the ambiguous NP questions, a misinterpretation effect
was found for both the ambiguous and disambiguated structures.
However, this was not true for the conjoined NP questions, which
patterned more like proper names. Coordination has been found to

be constrained by semantic types (Munn, 1993; Frazier, Munn, and
Clifton, 2000), and the differences in number between the busboy and
the waiters may have lead to this effect.
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Conclusions

e Even garden path sentences which seem to be relatively easy
to recover from (such as the coordination ambiguity studied
here) can lead to misunderstanding of sentence meaning.

e The representation of a sentence that exists after it has been
analyzed may include propositions that contradict each
other.

e One misinterpretation effect may arise from partial products
of syntactic parsing, leading to representations that are not
licensed by the syntax.

e Another ‘misinterpretation effect’ parallels the
misinformation effect from text processing (e.g. Seifert,
2002), and may arise from inference generation at question
time.

e Proper names block the inference ‘misinterpretation effect’,
which may be further evidence for a separate psychological
category for proper names in processing language. Proper
names may have this effect because they may be interpreted
as topics in topic-comment structure.

e Common nouns do show evidence of an inference
‘misinterpretation’ effect. This may indicate that inference
within topics is easier than inference between topics.

e The results presented here suggest that while syntactic
reanalysis may run to completion, the partial analyses that
may be processed semantically prior to reanalysis are not as
easily revised.
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